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DETAILED ACTION 

1 . This action is responsive to the amendment filed on March 19, 2008. 

2. Claims 1-7, 9, 12-21, 24-25, and 27-30 have been examined. 

Response to Amendments 

3. In the instant amendments, claims 1, 3, 7, 9, 13, 16, 19, and 21 have been 
amended. 

4. The objection to drawings is withdrawn in view of Applicant's amendments. 

5. The objection to the specification is withdrawn in view of Applicant's amendments. 

6. The objection to claims 3, 7, 9, 16, 28-30 is withdrawn in view of Applicant's 
amendments. 

Claim Objections 

7. Claim 19 is objected to because of minor informalities. The phrase in the two last 
lines is considered to read as - -the module is configured to combine the results of the first 
and second portions of the numerical simulation- -. 

Appropriate correction is required. 

Response to Arguments 

8. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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10. Claims 1-7, 9, 12-18, and 27-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cantle (art of record, "A Foundation Architecture For Elevating 
DSP in FPGAs") in view of Dowling (art of record, US Patent No. 6,163,836) and 
further in view of US Patent Publication No. 2003/0008684 A1 to Ferris (art made of 
record, hereafter "Ferris"). 
Claim 1: 

Cantle discloses a method of performing a numerical simulation, comprising: 
a programmable device (e.g., page 6, Figure 5, 1 Million Gate FPGA, 

page 6, lines 14-17); 

receiving input data (e.g., Figure 5, DIME I/O Connector receiving 

external parallel digital video, lines 14-16); 

routing a first portion of the received input data to a processor (e.g., 

FIG. 5, routing a first portion from the FPGA (as a main processor) to DSP (as a 

coprocessor); page 6: 12-17, DSP receiving and sharing floating point computing, 

emphasis added); 

routing a second portion of the received input data to the programmable 
device (e.g., FIG. 5, routing a second portion to (and remain in) FPGA (as a main 
processor, page 6: 14-17; page 2, FIG. 2, Data In with the architecture FPGA 
Central to the DSP Function, related text in last paragraph, emphasis added); 

performing a first portion of the numerical simulation on the processor 
using the first portion of the received input data (e.g., page 6, Figure 5, two SHARC 
digital signal processors DSP performing the floating point computing, lines 12-16); 

performing a second portion of the numerical simulation on the 
programmable device using the second portion of the received input data (e.g., page 
6, FIG. 5, 1 Million Gate FPGA performing floating point computing and pixel 
manipulations, lines 12-17); 

combining the results of the first and second portions of the numerical 
simulation; and outputting the combined results (e.g., page 6, FIG. 5, Data Out as 
combined and processed parallel digital video, lines 14-15; page 2, FIG. 2, co- 
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processing architecture with FPGA Central to the DSP Function, related text in last 
paragraph). 

Cantle discloses a FPGA as a programmable device but does not explicitly 
disclose programming a programmable device using a plurality of function blocks. 

However, in an analogous art, Dowling discloses generating a plurality of 
VHDL function blocks and programming a programmable device using a plurality of 
function blocks (e.g., col.5: 31-45; col. 15: 12-24; col. 15: 66 - col. 16: 31; col. 16: 56 
-col. 17: 9). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine the teaching of Dowling into that of Cantle. 
One would have been motivated to do so to because said FPGA is programmable 
and re-programmable (FPGA stands for Field Programmable Gate Array) by using 
synthesis tools and allow programmer to implement very complex address calculation 
algorithms as suggested by Dowling (e.g., col. 15: 12-24; col. 16: 32-44; col. 16: 56 - 
col. 17:9). 

Neither Cantle nor Dowling explicitly discloses assigning the received input 
data to a first portion of the received input data and a second portion of the received 
input data. 

However, in an analogous art, Ferris further discloses: 

assigning the received input data to a first portion of the received input 
data and a second portion of the received input data (e.g., Figure 1, Communication 
Virtual Machine CVM Scheduler, [001 1]-[0012] and [0024]); 

routing the first portion of the received input data to a processor (e.g., 
[0062], [0176]); 

routing the second portion of the received input data to the 
programmable device (e.g., [0017], [0148]). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine Ferris' teaching into Cantle and Dowling's 
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teaching. One would have been motivated to do so to shape its decisions about 
which datapaths ought to be execute on which processing units (either FPGAs or 
DSPs) and may place high MIPS operations into FPGAs as suggested by Ferris 
(e.g., [0011] and [0017]). 

Claim 2: 

The rejection of claim 1 is incorporated. Dowling also discloses generating a 
plurality of function blocks as set forth in claim 1 above. 

Claim 3: 

The rejection of claim 2 is incorporated. Dowling also discloses generating a 
plurality of function blocks includes generating a plurality of Very High Speed 
Integrated Circuit Hardware Description Language (VHDL) function blocks (e.g., 
col. 15: 12-24; col. 16: 56 -col. 17: 9). 

Claim 4: 

The rejection of claim 1 is incorporated. Cantle also discloses exchanging data 
from at least one of the first and second portions via the data path includes providing 
inputs to a simulation block programmed into the programmable device from the 
processor via the data path (e.g., page 6, FIG. 5 and related text, I/O Connectors, 
Parallel Communications Links, SDRAM of FPGA). 

Claim 5: 

The rejection of claim 1 is incorporated. Cantle also discloses exchanging data 
from at least one of the first and second portions via the data path includes providing 
outputs from a simulation block programmed into the programmable device to the 
processor via the data path (e.g., page 6, FIG. 5, tow Share DSPs with SSRAM 
directly connected for parameter passing and synchronization). 



Claim 6: 
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The rejection of claim 1 is incorporated. Cantle also discloses performing a 
second portion of the numerical simulation on the programmable device includes 
performing a portion of the original simulation on the programmable device (e.g., 
page 2, FIG. 2 and related text, Data In and sharing portion in main processor FPGA 
with other portions from coprocessor DSP). 

Claim 7: 

The rejection of claim 6 is incorporated. Cantle also discloses performing a 
portion of the simulation on the programmable device includes: receiving inputs into a 
pair of gateway in blocks adapted to delineate the portions of the simulation to 
convert into VHDL for operation in hardware (e.g., page 5, FIG. 4 and related text, 
dynamically reconfiguring FPGA in DIME system). 

Claim 9: 

The rejection of claim 1 is incorporated. Cantle also discloses performing a 
portion of a simulation on the programmable device includes: coupling the outputs of 
the portion of the simulation to be run in hardware to at least one gateway out block 
adapted to delineate the extent of the code to be converted into VHDL for execution 
in hardware (e.g. page 7, FIG. 6 and related text, processing analogue video on 
hardware module BallyBlue and Ballyvision). 

Claim 12: 

The rejection of claim 1 is incorporated. Cantle also discloses forming a 
synthesis of the function blocks; and synthesizing a file adapted for use to program 
gate connections of the programmable device (e.g., page 5, FIG. 4, Session Log, 
synthesizing a Bit File to module 2 of Xlinx Virtex SCV300). 

Claims 13-15: 

Claims 13-15 recite the same limitations as those of claims 1-5, wherein all 
claimed limitations have been addressed and/or set forth above. Therefore, as the 
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reference teaches all of the limitations of the above claims, it also teaches all of the 
limitations of claims 13-15. 

Claim 16: 

The rejection of claim 13 is incorporated. Cantle also discloses programming a 
programmable device includes programming a Field Programmable Gate Array ( 
FPGA) device using at least some VHDL function blocks, and wherein performing a 
second portion of the numerical simulation on the programmable device includes 
performing a Fast Fourier Transform (FFT) on the programmable device (e.g., pp. 1- 
2, elevating DSP in FPGA by performing HWIL). 

Claim 17: 

The rejection of claim 16 is incorporated. Cantle also discloses limitations in 
claim 17 (e.g., pp. 7-8, modules to process complex two dimensional images, 
analogue video). 

Claim 18: 

The rejection of claim 13 is incorporated. Cantle also discloses forming a 
synthesis of the function blocks; and synthesizing a file adapted for use to program 
gate connections of the programmable device (e.g., page 5, FIG. 4 and related text, 
synthesizing a Bit File to module). 

Claim 27: 

The rejection of claim 1 is incorporated. Cantle also discloses routing a second 
portion of the received input data to the programmable device comprises selecting 
the most time consuming portion of the numerical simulation to be routed to the 
programmable device (e.g., pages 1-2, traditional hardware architecture changes to 
FPGA Central, which processes time consuming portions). 



Claim 28: 
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The rejection of claim 1 is incorporated. Cantle also discloses selecting the 
most time consuming portion of the numerical simulation comprises selecting a 
portion of the numerical simulation that includes at least one logical operation (e.g., 
page 2, lines 1-10). 

11. Claims 19-21, 24-25, and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cantle in view of Dowling and Ferris, and further in view of 
Applicant's Admitted Prior Art (art made of record, hereafter "AAPA"). 
Claim 19: 

Cantle discloses an apparatus for performing a numerical simulation, 
comprising: 

an input device configured to receive input data (e.g.. page 2, FIG. 2, 
Data In to FPGA main processor; page 6, FIG. 5 and related text, receiving parallel 
digital video); 

a processor (e.g., page 2 and page 6, DSPs as coprocessors); 

a programmable device and a module (e.g., page 2 and page 6, FPGAs 
as main processors and module), wherein: 

the module routes a first portion of the received input data to the 
processor and routs a second portion of the received input data to the programmable 
device (e.g., FIG. 5 and related text, main processor FPGA using parallel 
communications links to share floating point computing); 

the processor is configured to perform a first portion of the numerical 
simulation using the first portion of the received input data (e.g., page 6, two Share 
DSPs performing the shared floating point computing from main processor FPGA); 

the programmable device is configured to perform a second portion of 
the numerical simulation, using the second portion of the received input data (e.g., 
FIG. 2 and FIG. 5, main processor FPGA performing a second portion of computing); 
and 
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the module is configured to combine the results of the first and second 
portions of the numerical simulation (e.g., page 2 and page 6, DIME I/O Connector, 
Data Out as the output pixel manipulations of the parallel digital video). 

Cantle discloses a FPGA as a programmable device but does not explicitly 
disclose the programmable device is adapted to use at least some function blocks. 

However, in an analogous art, Dowling discloses programming a plurality of 
VHDL function blocks and using at least some function blocks (e.g., col.5: 31-45; 
col. 15: 12-24; col. 15: 66 - col. 16: 31 ; col. 16: 56 - col. 17: 9). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine the teaching of Dowling into that of Cantle. 
One would have been motivated to do so to because said FPGA is programmable 
and re-programmable (FPGA stands for Field Programmable Gate Array) by using 
synthesis tools and allow programmer to implement very complex address calculation 
algorithms as suggested by Dowling (e.g., col. 15: 12-24; col. 16: 32-44; col. 16: 56 - 
col. 17:9). 

Neither Cantle nor Dowling explicitly discloses assigning the received input 
data to a first portion of the received input data and a second portion of the received 
input data. 

However, in an analogous art, Ferris further discloses: 

assigning the received input data to a first portion of the received input 
data and a second portion of the received input data (e.g., Figure 1, Communication 
Virtual Machine CVM Scheduler, [001 1]-[0012] and [0024]); 

routing the first portion of the received input data to a processor (e.g., 
[0062], [0176]); 

routing the second portion of the received input data to the 
programmable device (e.g., [0017], [0148]). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine Ferris' teaching into Cantle and Dowling's 
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teaching. One would have been motivated to do so to shape its decisions about 
which datapaths ought to be execute on which processing units (either FPGAs or 
DSPs) and may place high MIPS operations into FPGAs as suggested by Ferris 
(e.g., [0011] and [0017]). 

Neither Cantle, Dowling, nor Ferris explicitly discloses input data including a 
real input and an imaginary input. 

However, in an analogous art, AAPA further discloses input data including a 
real input and an imaginary input (e.g., page 2, lines 7-1 7). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine AAPA' teaching into Cantle, Dowling, and 
Ferris' teaching. One would have been motivated to do so to predict performance 
versus various targets and/or follow a common algorithm Fast Fourier Transform FFT 
as suggested by AAPA (e.g., page 2, lines 4-9). 

Claim 20: 

The rejection of claim 19 is incorporated. Dowling further discloses a generator 
adapted to generate a plurality of function blocks, at least some of the function blocks 
being adapted to perform a respective part of the second portion of the numerical 
simulation (e.g., col. 15: 66 -col. 16: 31; col. 16: 56 -col. 17: 9). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine the teaching of Dowling into that of Cantle, 
Ferris, and AAPA. One would have been motivated to do so to as set forth above. 

Claim 21: 

The rejection of claim 20 is incorporated. Dowling further discloses the 
generator is further adapted to generate a plurality of VHDL function blocks as in 
claim 20 above. 
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It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine the teaching of Dowling into that of Cantle, 
Ferris, and AAPA. One would have been motivated to do so to as set forth above. 

Claim 24: 

The rejection of claim 19 is incorporated. Dowling further discloses the 
programmable device is further adapted to perform a simulation function block (e.g., 
col.5: 31-45; col. 15: 12-24). 

It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to combine the teaching of Dowling into that of Cantle, 
Ferris, and AAPA. One would have been motivated to do so to as set forth above. 

Claim 25: 

The rejection of claim 24 is incorporated. Cantle also discloses the 
programmable device is further adapted to: receive inputs into a pair of gateway in 
(e.g., page 7, FIG. 6 and related text). 

Claims 29-30: 

Claims 29-30 recite the same limitations as those of claims 27-28, wherein all 
claimed limitations have been addressed and/or set forth above. Therefore, as the 
reference teaches all of the limitations of the above claims, it also teaches all of the 
limitations of claims 29-30. 

Conclusion 

12. Any inquiry concerning this communication should be directed to examiner Thuy 
Dao (Twee), whose telephone/fax numbers are (571) 272 8570 and (571) 273 8570, 
respectively. The examiner can normally be reached on Tuesday, Thursday, and 
Friday from 6:00AM to 6:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Tuan Q. Dam, can be reached at (571) 272 3695. 
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The fax phone number for the organization where this application or 
proceeding is assigned is (571) 273 8300. 

Any inquiry of a general nature of relating to the status of this application or 
proceeding should be directed to the TC 2100 Group receptionist whose telephone 
number is (571) 272 2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Thuy Dao/ 

Examiner, Art Unit 2192 
/Tuan Q. Dam/ 

Supervisory Patent Examiner, Art Unit 2192 



